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A R T I C L E

I N F O

A B S T R A C T

Tibiotalocalcaneal (TTC) arthrodesis with bulk femoral head allograft is a commonly performed limb salvage procedure when dealing with complex deformity. However, little has been reported in patients who receive tibiotalocalcaneal arthrodesis with femoral head allografts for a rigid cavovarus foot type. The purpose of this case report
was to examine the outcomes of a tibiotalocalcaneal arthrodesis with a femoral head allograft in a diabetic patient
with a trauma induced rigid cavovarus deformity who had complete lateral dislocation of the talar body. The secondary purpose was to highlight the preservation of limb length in the surgical extremity when utilizing a tibiotalocalcaneal arthrodesis with femoral head allograft when compared to alternative procedural options for patients
with similar deformities. Our patient was a 64-year-old male who underwent a tibiotalocalcaneal arthrodesis
with femoral head allograft for a trauma induced rigid cavovarus foot type. Following the procedure, he was transitioned out of a controlled ankle motion (CAM) boot into normal shoe gear at 8 weeks. He achieved radiographic
union of all fusion sites. At one year follow up he is in 0/10 pain to the surgical site. In conclusion, utilizing a
tibiotalocalcaneal arthrodesis with femoral head allograft proved to be an excellent choice of procedure and we
believe this is an appropriate procedural choice for patients who present with this unique and challenging
deformity.

Introduction

Case report

Causes of a unilateral cavovarus foot type range from spinal etiologies such as syringiomyelia and diastematomyelia to trauma.1 When
considering operative treatment in a cavovarus deformity one must consider rigidity, severity, and if the deformity is progressive in nature. In
the presentation of a trauma induced, rigid cavovarus foot structure
with the hindfoot being the apex of the deformity traditional options
include subtalar arthrodesis and triple arthrodesis.1 This does not
account for a patient with the rare presentation of a non-salvageable
talus due to fracture with fragmentation and complete lateral displacement. When performing a talectomy in patients with this deformity common consequences include limb length discrepancy and residual
deformity.2 Long standing severe, degenerative subtalar and ankle joint
arthritis, Charcot neuro-arthropathy, and osteomyelitis are causes for
chronic, debilitating pain in many patients and a common reason to perform a TTC fusion with femoral head allograft.2,3
We are reporting on this topic due to the rarity of our patient’s deformity as well as to highlight the preservation of limb length in the surgical extremity when utilizing this procedure.

A 64-year-old male with a medical history of insulin dependent
diabetes mellitus, stage 4 renal failure with transplant, and hypertension was referred to our clinic for surgical reconstruction of a rigid
cavovarus foot. One year prior he fell from a ladder and was diagnosed with a talar neck fracture extending into the body of the talus
with complete dislocation of the talus. Initial treatment consisted of
non-weight-bearing and immobilization in a controlled ankle motion
(CAM) boot. The fracture subsequently displaced laterally and malunited in a cavovarus orientation. He was unable to ambulate on the
limb due to pain and severe deformity. Pre-operatively, utilizing the
visual analog scale (0-no pain, 10-worst possible pain), he rated the
pain at 10/10.
On physical examination the subtalar joint was in rigid varus with
crepitation and absolutely no motion at the ankle joint. There was a 0degree gastrocnemius equinus and a partial thickness pressure ulceration to the lateral malleolus and lateral ﬁfth ray. Pedal pulses were non
palpable due to signiﬁcant edema, however, arterial doppler indicated
no signiﬁcant stenosis.
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Fig. 2. Pre-operative AP view.

Fig. 1. Lateral view of the ankle. Pre-operative photo. Shows complete lateral
dislocation of the talus with joint space narrowing at the ankle.

Radiographs of the foot and ankle showed dislocation of the talus laterally with superimposition of the rearfoot and midfoot secondary to the
deformity. There was joint space narrowing to the ankle with the subtalar joint unable to be adequately assessed radiographically. Computed
Tomography scan without contrast was obtained of the right ankle
showing chronic displaced fracture of the talus with collapse of the talar
body along with subluxation of the tibiotalar and subtalar joints. The
talus was deemed non-salvageable and the patient was boarded for
arthrodesis of the tibiotalar joint, tibiocalcaneal joint, and talonavicular
joints with femoral head allograft.

The patient was positioned supine on the operating table with an
ipsilateral hip bump and a thigh tourniquet for hemostasis. A

gastrocnemius recession was performed followed by a combined anterior and lateral approach to the ankle and subtalar joint. Laterally the
incision ellipsed an ulceration that was present post traumatically to
the lateral right ﬁbula. The ulcer was excised followed by the lateral
portion of the displaced talar body and immediate reduction of the
varus deformity was noted. Anteriorly the incision was made lateral to
the tibialis anterior extending distally to the talonavicular joint. The
remainder of the talar neck and head were removed. The cartilage was
removed from the proximal navicular. An acetabular reamer was then
used to remove the remaining cartilage of the tibia, ﬁbula, calcaneus,
and navicular and create a ﬁt for the 44 mm femoral head allograft
within the ankle joint. The neck of the femoral head allograft was then
contoured to recreate the neck and head of the talus articulating with
the navicular. A 2.0 mm drill bit was used to fenestrate the arthrodesis
site to the ankle and proximal navicular. Wright Medical Augment®

Fig. 3. Pre-operative CT scan displaying the complete lateral dislocation of the
talus with signiﬁcant osseus destruction of the hind foot. Obliteration of the
ankle joint space.

Fig. 4. Pre-operative CT scan displaying the complete lateral dislocation of the
talus with signiﬁcant osseus destruction of the hind foot. Obliteration of the
ankle joint space.

Surgical technique
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(Wright medical, Memphis, TN) rhPDGF-BB and β-TCP graft was
packed within each arthrodesis site along with bone material we collected during the reaming process. The graft was inserted and the foot
positioned at 90 degrees to the leg with the calcaneus in slight valgus.
A 200 mm wright medical Valor™ nail was inserted and ﬁxated followed by a 4.0 mm screw across the navicular into the graft. The incisions were closed and the patient placed back in the CAM boot with
instructions to remain nonweightbearing to the right foot. He was
started on Eliquis for DVT prophylaxis.
At ﬁrst post-operative visit (1 week) the patient noted signiﬁcant
reduction in pain rating it at a 4/10 using the visual analog scale. Radiographic union was achieved post operatively at 8 weeks at the subtalar
joint and 12 weeks at the ankle joint and talonavicular joint. Six weeks
post operatively he was permitted partial weight bearing in a CAM boot
and by eight weeks he was ambulating without assistance in 0/10 pain
recorded on the visual analog scale.
In our patient TTC fusion with a bulk femoral head allograft was successfully used as a salvage procedure to treat a trauma induced rigid
cavo-varus foot with the goal of correction of the deformity and creation
of a pain free, stable, plantigrade foot. According to their study on tibiotalocalcaneal arthrodesis with bulk femoral head allograft for salvage of
large defects in the foot and ankle Jeng et al. found that in 32 patients
who underwent this procedure only 16 achieved union at the fusion site
and all 9 patients who were diabetic in the study went on to nonunion.4
In previous studies using a TTC with bulk femoral head allograft, complete radiographic union was observed between 48% and 75%.3,6,8 In
the present case the patient is a diabetic and had complete consolidation
at all fusion sites including talonavicular joint at 12 weeks, subtalar joint
at 8 weeks, and tibiotalar joint at 12 weeks, as demonstrated on plain
ﬁlm radiographs. There is no evidence of AVN at one year follow up.
Clinically the foot remains in a stable, plantigrade position with near
neutral alignment.
Post operatively our patient’s limb length was measured from ASIS
to the tip of the medial malleolus in centimeters and it was found that
the right limb was one inch shorter than the left, which is equal to the
known and documented limb length discrepancy the patient had preoperatively. This is a beneﬁt when comparing the use of a femoral
head allograft in the presence of a talus with signiﬁcant destruction
and dislocation verses just performing a talectomy alone. According to
their study of a midterm follow up of talectomy for severe, rigid, equinovarus feet, EL Sherbini et al. found functional pseudoarthrosis

Fig. 6. AP view of the ankle at 16 weeks post operatively. Ankle join continues
to remain consolidated.

consisting primarily of scar tissue between the tibia and talus post
operatively in patients who received a talectomy which requires the
use of a custom foot orthosis to minimize instability and guide alignment.2 Our patient was given a prescription for a 1-in. heel lift to the
right lower extremity due to his previously documented limb length
discrepancy but did not require any further modiﬁcations and is in 0/
10 pain on the visual analog scale to the right lower extremity. When
using a bulk femoral head allograft, limb length is maintained which
obviates the need for any shoe modiﬁcations, ankle foot orthosis, or
the residual chronic pain associated with a limb length discrepancy
(Figs. 1 3, 4, 5).
In prior studies documenting the use of tibiotalocalcaneal fusion with
a femoral head allograft. The neck of the talus was left intact for fusion
to the implanted graft.3 7 In our case we removed the talus entirely, as it
was non-salvageable due to fragmentation and lateral displacement.
We then fused the femoral neck allograft to the navicular. We believe
this may be advantageous as the blood supply to the neck of the talus is
tenuous9 and our patient had complete consolidation at the talonavicular fusion site. However, future studies will be necessary to either conﬁrm or deny this observation (Fig. 6).
At his one year follow up the patient, although near neutral, was still
clinically, slightly in a position of 2° varus. However, he is ambulatory
and full weightbearing using only a cane. Kaplan et al. recommended
that in the case of severe deformity, a calcaneal osteotomy may be utilized to completely correct any residual varus, in addition to primary
fusion.1 This may have been appropriate in our case, as axial views were
not taken intraoperatively to appreciate the position of the calcaneus
post procedurally.
In conclusion, we have reported on a case of a patient with a trauma
induced painful rigid cavovarus foot structure who was treated with a
TTC fusion with a femoral head allograft. We believe that this technique
is a reasonable approach to treat patients who present with this unique
and challenging deformity.
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Fig. 5. Lateral view of the ankle 12 weeks post operatively. Shows consolidation
of the talonavicular joint.
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